Background and Objectives: It has been proposed that the judicious use of safety behaviour can facilitate improvements in the acceptability of cognitive-behaviour therapy (CBT). It was decided to explore the possibility of facilitating CBT by introducing a form of safety behaviour.
Reducing Contamination by Exposure Plus Safety Behaviour 1. Introduction.
Therapeutic safety behaviour can facilitate the reduction of fear (Rachman, Radomsky and Shafran, 2008) , and because of the unacceptably large numbers of refusers and drop-outs in ERP treatment of OCD (see below), we decided to focus on the development of a judicious form of safety behaviour for this disorder. The particular type of safety behaviour introduced for this work was the use of a hygienic wipe after touching a contaminant. We began this work in the clinic with severe cases of OCD who had either not responded to ERP or been unable to tolerate ERP. Our exploratory use of a combination of exposure plus safety behaviour (E+SB) was encouraging and produced clinically significant benefits for 8 out of 10 OCD patients over a significant and sustained period of time (see Discussion). In order to buttress these results by experimental analyses of the processes involved in the E+SB combination, and to improve our understanding of safety behaviour in general, we carried out a laboratory test of E+SB.
The primary purpose of the present experiment was to test the hypothesis that repeated trials of Exposure Plus Safety Behaviour (E+SB) can produce reductions in feelings of contamination. The significance of this hypothesis is that several prevailing cognitive behavioural theories and therapies aver that engaging in safety behaviour impedes the reduction of fear and prevents the disconfirmation of maladaptive beliefs. Hence it is considered essential to prevent safety behaviour in order to make therapeutic gains. This is the response prevention component of ERP.
In 1966 Victor Meyer published a ground-breaking paper on the treatment of obsessive compulsive disorders (OCD). Influenced by the results from numerous laboratory experiments which demonstrated that the experimentally-induced fears displayed by cats, dogs and rats can be reduced by repeatedly exposing them to the fear stimuli while they are restricted in a lab chamber (Wolpe, 1958) , Victor Meyer (1966) took the bold step of applying this information in the treatment of two patients who were severely incapacitated by OCD. They were given intensive in-patient treatment that consisted of repeated exposures to contaminants, and were prevented from carrying out their strong urges to wash and/or neutralize. The patients were provided with 24-hour nursing supervision, and Meyer even went so far as to cut off the water supply to their quarters. After many years of distress and disability, and numerous failed treatments, the patients made significant progress during Meyer"s treatment. Stimulated by Meyer"s example, his rudimentary Exposure plus Response Prevention method (ERP) was gradually refined and extended to out-patient care (Rachman & Hodgson, 1980; Rachman et al., 1979) .
ERP is an essential component of the prevailing therapy for OCD (Cognitive Behaviour Therapy, CBT). The method of repeatedly exposing the patient to fear-evoking stimuli and preventing any safety behaviour, is dependably effective (Barlow, 2001; Craske, 1999; Whittal et al., 2005; Foa et al., 2005) , and strongly recommended by the U.K. National Institute for Health and Clinical Excellence (NICE, 2005) ERP is a demanding and even distressing form of treatment, with unacceptably high refusal and drop-out rates (Jenike, Baer & Minichiello, 1998; Clark, 2004; Cottraux, Bouvard & Milliery, 2005; Foa, Liebowitz, Kozak, Davies, Campeas, Franklin, 2005; Stanley & Turner, 1995 , Whittal et al., 2005 . A more tolerable, gentler form of treatment would be welcome.
It has recently been proposed that the judicious use of safety behaviour, especially early in treatment, can facilitate and enhance treatment (Rachman, Radomsky & Shafran, 2008) .
Safety behaviour can facilitate the treatment of acrophobia, specific phobias, claustrophobia, and agoraphobia (see de Silva and Rachman, 1984; Milosevic & Radomsky, 2008; Parrish, Radomsky & Dugas, 2008; Rachman et alia, 1986; Rachman, Radomsky & Shafran, 2008, for examples and analysis). It was decided to test out the value of introducing safety behaviour in reducing contamination, one of the most common manifestations of OCD.
In the present experiment participants were trained to use wetwipes in order to reduce/remove the feelings of contamination that were provoked by touching confirmed contaminants. This procedure is a form of safety behaviour.
Hypotheses.
The primary hypothesis is that Exposure plus Safety Behaviour (E+SB) can effectively reduce feelings of contamination. The secondary hypothesis is that E+SB can reduce the associated disgust, fear and danger perceptions that often follow exposure to contaminants.
METHODS.
3.1 Participants.
The 80 participants were student volunteers invited from the human subject pool of the Psychology Department of the University of British Columbia research panel. As can be seen in Table 1 the participants reported moderately high feelings of contamination response to touching a particular item (including lab specimens, a biological culture, a bin containing assorted rubbish, etc.) prior to engaging in the experimental exercise. The ratings of contamination, disgust, fear and danger were all rated on a scale from 0-100, with 0 indicating "not at all" and 100 indicating "extremely high". There were no exclusionary criteria for initial recruitment into the study and participants were given course credits for their cooperation.
Ethics approval was obtained from the Behavioural Science Ethics Committee of the University of British Columbia. Participants were randomly assigned to the Control Condition (ERP) or to the experimental condition (E+SB). The ERP group had a mean age of 20.63 (SD = 3.30) years and the E+SB group a mean of 20.52 (SD = 3.12) years. There were 32 females in the ERP group and 28 in the E+SB group.
The control group participants were repeatedly exposed to a contaminating stimulus and refrained from engaging in any safety behaviour (ERP). In the experimental group the participants were also exposed repeatedly to a contaminating stimulus, but used wetwipes to clean their hands after each exposure (safety behaviour); the response prevention component was omitted (E+SB). The effects of the wetwipe exercises on subsequent feelings of contamination, disgust, fear and danger were the data of interest. All of the results of E+SB are the trial by trial responses of the participants after touching the contamination stimulus, and before they used the wipe. The effects of the E+SB condition were compared to the effects of the standard ERP condition.
Assessments.
In the pre-test each participant was asked to touch six potential contaminants (in randomized order) in order to select the item that elicited the greatest amount of contamination.
The item that evoked the strongest feelings of contamination was used as the stimulus in all of the exposure trials (20 exposure trials in session one, and 16 exposure trials in session two).
3.3 Procedure.
The experiment consisted of two sessions of ERP or of E+SB, during which each participant was repeatedly asked to touch a selected contaminant. There was an interval of 1 week between sessions. (Full details of the procedure will be sent on request.) During the first session, each participant had 20 exposures to the contaminant (i.e. 20 trials). In order to test the stability of any changes observed during Session One, after an interval of approximately two weeks, the participants in both groups were exposed to their original contaminant for an additional 16 trials. At the start of each exposure trial, participants were asked to touch the contaminant and then rate the amount of contamination experienced, and also the amount of fear, danger, and of disgust, using traditional 0 to 100 scales contamination. The ratings which the participants made after touching the contaminant, but before using a wipe, are the data of interest.
In the E+SB condition the participants were asked to use a hygienic wipe to clean their hands after touching the contaminant, until the contamination was reduced to 20% or lower. In the ERP condition participants refrained from any washing or cleaning after each contact with the contaminant.
INSERT TABLE 1 ABOUT HERE

The Contaminants.
A total of six items were introduced to each participant: Rubbing the bottom of their shoes, handling grubby banknotes, rummaging in a partly filled garbage basket, handling an old grimy telephone, handling a sealed biohazard bag containing a testube labelled PATH 194, handling a second sealed biohazard bag containing used lab materials (discarded oral thermometer,etc).
Pilot data on the six items used in the study revealed that in a large sample (n = 197) from the same population of undergraduate students, the mean contamination rating of the most contaminated item was 84.67/100 (SD = 95.5) and that the median contamination rating was 80.
Among the 80 participants enrolled in this study, the mean score for both groups in response to touching the contaminant was lower, but still high at 64.35. The ratings on trial one for the secondary reactions for both groups were high for disgust --70.7, but low for fear 28.5, and danger 23.5. Evidently reactions of disgust are readily evoked in lab conditions. 3.5 Session One Procedure.
Upon providing their informed consent, participants were told they would be asked to touch a number of items, and then rate their feelings of 1) contamination, 2) fear, 3) danger and 4) disgust. This set of four ratings is referred to as CFDD (contamination, fear, danger, disgust) in the present description. The scale for each ranged from 0 (not at all, e.g. not at all contaminated) to 100 (extremely/most imaginable, e.g., extremely contaminated), and a rating of 50 was moderate. Participants were told that they could use the full range of ratings, anywhere from 0 to 100.
3.6 Baseline.
In order to establish a baseline the participants were asked to handle each of the contaminating items and report their ratings (CFDD). The items were presented in random order. For each participant, the item that evoked the highest level of contamination was chosen as the contamination stimulus for the experimental trials.
Experimental Trials.
Participants in the Control condition, ERP, were asked to touch the contaminating stimulus and then rate their CFDD reactions. During the exposure trials and after each touch, they were not permitted to wash or cleanse themselves in any way, and none did so. They completed 20 trials during Session One and 16 trials during Session Two.
Participants in the experimental condition, ESB also completed 20 trials in Session One and 16 trials in Session Two. They were given additional instructions to use a hygienic wipe to clean away any contamination after each trial of touching the contaminant:
Ten trials were completed in this manner in each of the two conditions, ERP and ESB.
Participants were then given a three-minute break. After the break, another 10 exposure trials were carried out. In this part of the experiment a 30-second delay was introduced. The control group had a 30 second delay after touching the contaminating item, and were then asked to report their ratings of CFDD. In the ESB group, the delay came after touching the item, and before participants were offered a wipe. The delay was introduced in order to enhance the effects of the procedure. The ratings of CFDD were taken after the delay, prior to the use of the wipe.
Session Two Procedure
Exposure Trials: Participants remained in the group to which they were initially assigned.
Participants completed 16 exposure trials that were identical to those in the post-break period of Part 1, namely delaying for 30 seconds before providing their CFDD ratings. At the end of the experiment, the participants were debriefed and given an opportunity to ask any questions about the study.
THE PREDICTIONS.
4.1 The main prediction was that ERP and E+SB would both produce significant reductions in feelings of contamination after repeatedly touching the selected contaminant stimulus. It was also predicted that these changes would be stable over time.
4.2 The secondary predictions were that both ERP and E+SB would:
(a) reduce the feelings of disgust after touching the stimulus, (b) reduce the fear reactions to touching the stimulus, and (c)reduce the sense of danger after touching the stimulus.
RESULTS
The mean scores for contamination, disgust, fear and danger, for the two conditions are displayed in Table 1 and Figures 1-4.
Mutivariate analyses
In order to examine the overall effects of the two conditions on all of the variables of interest (CFDD ratings), a 2 (condition) by 2 (visit, to assess for between-visit changes) by 2 (pre-post, to assess for within-visit changes) repeated measures analysis of variance (MANOVA) was conducted on the set of fear, danger, contamination and disgust scores obtained from participants.
Multivariate tests indicated that there were significant overall effects of condition, condition, visit, and pre-post was also found, F(4,75) = 2.41, p = 0.057, partial η 2 = 0.11. These findings were followed with more detailed univariate analyses in order to better understand the specific effects on CFDD variables.
5.2.Univariate analyses
To obtain a more refined understanding of these results, follow-up univariate tests revealed that, across the two conditions, fear, contamination, danger and disgust each declined significantly both within (F(1,78) The main finding was that the ERP control condition and the E+SB (wipes) condition produced significant reductions in contamination. The reductions after ERP and ESB were very large and did not differ between the conditions. The secondary findings were that both ERP and E+SB also produced significant reductions in fear, danger, and especially in disgust.
INSERT FIGURES 1-4 ABOUT HERE
5.3 The return of contamination.
In order to detect any indications of a return of contamination between sessions (and possibly the return of danger, fear and disgust), a 2 (condition) by 2 (time) MANOVA was conducted on contamination, fear, danger, and disgust scores across the two time points defined by ratings on the last trial of the first visit, and the first trial on the second visit.
Multivariate results showed that there were main overall effects of condition, F(4,75) = 7.79, p < 0.001, partial η 2 = 0.29, and time, F(4,75) = 6.44, p < 0.001, partial η 2 = 0.26, indicating that variables (CFDD) of interest did increase significantly between sessions and that ERP ratings were significantly higher than those in the ESB condition; but these findings were The partial return of contamination, and other CFFD measures was transient. They faded away within five trials. At the completion of the last exposure trials (i.e., trial 36), participants in both conditions reported large and significant reductions on all measures. Those in the E+SB group reported significantly less contamination than did the ERP participants.
Discussion
The main prediction was that the E+SB procedure would produce significant reductions in feelings of contamination. This prediction was confirmed, and is supportive of the main hypothesis. In addition the secondary predictions were also supported. E+SB was followed by significant reductions in disgust, fear and danger.
The expectation that the ERP control condition would produce comparable, significant reductions was also supported. Only two differences between the results of the E+SB condition and the control ERP were obtained. The reduction of feelings of contamination in the E+SB condition exceeded the (also significant) reductions of feelings of contamination observed in the ERP group, and a transient return of contamination and fear was observed in the E+SB group.
The partial return of fear between sessions is a "robust and common phenomenon" (Rachman, 1989, p.147) , especially in the early stages of treatment. This form of return of fear is rarely a problem and usually fades out after a small number of trials; ERP treatment is never withheld because of an expectation that transient returns of fear might occur between sessions.
The other type of a return of fear, a major return of fear that occurs after a full, successful course of ERP, a clinical relapse, can be a serious problem but fortunately the use of booster sessions can be effective at minimizing or eliminating this phenomenon.
The prediction that the danger cognitions would be significantly reduced in both conditions is of interest because of the plausible concern that engaging in safety behaviour might preclude the disconfirmation of unadaptive cognitions. Significant and stable decreases in the danger reports were recorded in both conditions, thereby providing another exception to the expectation that safety behaviour necessarily impedes disconfirmations of maladaptive cognitions (Parrish, Radomsky & Dugas, 2008; Rachman, Radomsky & Shafran, 2008) . Given that the ratings of danger were not large to begin with, this finding definitely requires replication;
it is likely that after E+SB trials, the decrease in reports of danger will be magnified in groups that start with higher levels of danger (e.g. OCD patients).
The initial ratings of fear were relatively low but nevertheless showed a significant decline from pre-treatment to post-treatment. In a sample that shows larger fear initially, we expect that the fear-reducing effects of both E+SB and ERP will be magnified.
The relations between fear and disgust are complex and fascinating (Olatunji & McKay, 2009) , and the results of this experiment on contamination incidentally adds some new information on this subject. Disgust reactions to the contaminants were high to begin with, even in this non-clinical sample, but declined appreciably after treatment, especially in the E+SB condition. They steeply reduced from 53.48 at trial one to a miniscule 6.93 at the terminating trial, number 36. Given the mixed results of psychological therapy for overcoming maladaptive disgust reactions (McKay & Olatunji, 2010) it might be worthwhile following up this finding.
Safety behaviour.
In many circumstances safety behaviour is anti-therapeutic, but we now have examples in which safety behaviour can facilitate treatment (Rachman, Radomsky & Shafran, 2008) . The present experiment is part of a programme of research designed to develop judicious forms of safety behaviour in order to facilitate the treatment of anxiety disorders, and ultimately extend to other disorders, such as depression, eating disorders. The programme of research is constructive and cautious.
The participants were not explicitly asked if the use of the wipes made them feel safer, partly because we were concerned that this might introduce a bias into the results, and because our priority was to find out if repeated trials of the wipe technique can indeed reduce the feelings of contamination. We make a weak inference from the positive results of the experiment that their use of the wipes method did make the participants feel safer, but a more satisfactory inference can be drawn from their decreases in danger and in fear.That argument must await replications in which the participants have high levels of danger and fear to begin with.
The fact that the OCD patients (see below), and the participants in this experiment, reported decreases in contamination and in fear, is encouraging but not sufficient. In due course it will be necessary to develop a specific measure of safety. It should be said that the results of the experiment and the case series rule out the possibility that after the E+SB exercises the patients and participants felt less safe.
Common Factors?
Significant reductions in contamination, disgust, fear and danger, took place in both conditions and the obvious common factor was repeated exposures. This raises the possibility that a common process might have been operating during ERP and in E+SB. That complex question requires specific investigation and will not be analysed here, but it is noteworthy that whatever process is underway, it does not require response prevention. Equally important, the results indicate that the use of safety behaviour does not impede the significant and stable reductions of contamination, disgust, fear or danger. A possible explanation that we hope to address in due course rests on the concept of controllability because there is abundant evidence of a close connection between fear and a sense of uncontrollability, and indicative evidence that gains in self-efficacy can reduce fear (Bandura, 1978) . Safety behaviour, including the use of hygienic wipes in this experiment, may well promote an increasing and a realistic sense of control.
Experimental Implications of the Clinical Reports.
It is customary when discussing the significance of experiments of this type, carried out with non-clinical participants, to consider the possible clinical implications, but in the present instance it was the clinical exploratory findings that gave rise to the experiment. This is a reversal of the more common process of moving from an experiment on to a consideration of possible clinical implications. It was the therapeutic success of using the hygienic-wipe safety behaviour in the exploratory treatment of 10 patients with a fear of contamination, accompanied by compulsive washing, which prompted the experiment. As mentioned earlier, a full description of this case series is in preparation. Eight of the 10 patients benefited from the treatment. All but two of the ten were severe and/or chronic cases of OCD. In four of the cases E+SB was the primary component of treatment and in five cases the E+SB was a component in a full course of cognitive behaviour therapy. At the end of treatment, which ranged from 6 sessions to 20 sessions, the fear of contamination and compulsive cleaning were significantly reduced in all but one of the patients, and their quality of life was enhanced. In no case was there a deterioration, or the emergence of new symptoms. None of the patients developed a dependency on the wipes. A partial return of fear occurred between sessions early in the course of treatment but in all cases it faded out and was never a problem. Follow-ups were conducted at 3 months for all of the patients and four of them were available for re-assessment one year after treatment. The improvements were well maintained.
The fact that eight of the ten patients benefited from the treatment, notwithstanding the absence of any response prevention, raised new interest in the role and function of ERP treatment for this form of obsessive compulsive disorder and led to the experimental analysis. There is overwhelming evidence that many patients with OCD benefit from ERP. For these many patients ERP is sufficient, and the new question is whether ERP is always necessary.
Is response prevention always necessary?
Our clinical observations, now supported by the results of this experiment, appear to indicate that ERP is indeed sufficient but not always necessary. In the present experiment the use of a safety behaviour produced remarkable results that border on the paradoxical, and may
surprise not a few clinical researchers and clinicians. It must be emphasised that this work is at an early stage and we definitely do not recommend the clinical use of this safety behaviour until it has undergone rigorous testing. The appeal of this safety method, if confirmed, is that it may lead to the development of a gentler, more tolerable type of treatment, and reduce the unacceptably high dropout and refusal rates.
In their recent paper Chasson et alia (2010, p.675) correctly noted that "Exposure and response prevention (ERP) is considered the gold standard psychological intervention for OCD". It consists of two components, "systematic and prolonged exposure to anxietyprovoking stimuli and the simultaneous prevention of fear-reducing physical and mental actions" (Chasson et alia, 2010, p.675 ).
It will not pass un-noticed that in the present experiment the feelings of contamination, and associated disgust/fear/danger, were substantially reduced even when the response prevention (RP) component was omitted. This finding is consistent with our clinical observation that safety behaviour, without RP, can facilitate the treatment of OCD patients. These observations raise the possibility that the RP component may not be essential; sufficient in many instances but not always necessary.
There is also a golden rule about the need to prevent escape behaviour. The idea is that patients must remain in the feared situation until their fear reduces; attempts to avoid or escape must be prevented. "The golden rule is to try never to leave a situation until the fear is going down" (original emphasis, Mathews, Gelder & Johnston, 1981,p.182) .
In early studies of therapeutic safety behaviour, de Silva and Rachman (1984) explained to a group of agoraphobic patients that they were free to escape from their exposure exercises (mainly in supermarkets) if their anxiety rose to intolerable levels. This exposure and safety behaviour proved to be as effective as a standard ERP treatment in reducing their fear, and did not strengthen the agoraphobic avoidance behaviour. Similar results were obtained in a replication study by Rachman, Craske, Tallman and Solyom (1986) . The golden rule about preventing escape during exposure was not confirmed.
The recovery rates for OCD patients who receive ERP have remained static for many years and improvements in treatment efficacy are definitely needed (Wilhelm, 2000) . As noted by Abramovitz (1997) and Coughtrey (2010) , both CBT and ERP treatments yield low recovery rates, ranging between 25-62 % (see also Eddy et al., 2004; and Fisher and Wells,2005) .
The formulation of the main hypothesis, that contamination can be reduced by Exposure plus safety behaviour (E+SB), was based on three reasons: Firstly, our exploratory work on developing judicious safety behaviours for the treatment of OCD patients with a fear of contamination led to the discovery that most of them improved even though the exposure exercises were not followed by response prevention. Secondly, a re-consideration of the fearreduction methods that were in use by pioneers such as Wolpe (1958) and Bandura (1969 Bandura ( , 1978 was a reminder that fears can be reduced even without a resort to response prevention. Thirdly, our positive findings on the fear-reducing effects of safety behaviour (de Silva and Rachman, 1984; Milosevic & Radomsky, 2008; Parrish, Radomsky & Dugas, 2008; Rachman, Craske, Tallman and Solyom, 1986: Rachman, Radomsky & Shafran, 2008) were obtained without a resort to response prevention. Evidently, fear can be reduced by repeated exposures without imposing response prevention. It is conceivable that as more emphatically cognitive treatments are developed, some of the problems encountered in using ERP will be circumvented.
The strengths of this experiment are its origin in the exploratory treatment of patients with OCD, and the boost which it gives to fresh thinking and research on safety behaviour. The weakness of the experiment is that it did not address the process/es involved in ERP and in ESB, and no measures pertaining to process (e.g., changes in controllability, feelings of safety) were included. In clinical and experimental research on this type of safety behaviour, we recommend the supplementary use of video clips for demonstrations and modelling. Our own videos were not employed in the experiment itself, but proved to be useful educational tools even though they were incontestably amateur. 
